^ ^1 (n+ltif-isSt. 197.1, (7), 0.1294-1798) I 

C/47 3.-/a-7'f-; I 


(1973 ^1- 12 fl 3 n ^ m) 


Ji • Jl^ ± <V¥ • n- 4-: M 


f\V& 




7 ^±i^-yQco l-fet/cii 2-&IC7 l- + >iy, 6-, 7-. 8- g-li;::^^ h 

8 &(D 7 h=^-y- h ^7 OJ.T C^-^3. C7.7X fi-SD. C^.9J, C2.61 C2.7X 

C2.83. C2.9D iBJSE-fS) 1- Ifclt 2-^ h ^7 :^-)-0v {xhxh. C^X C7D 

-rz>) 1 1 -yt^m «p tyt^nzi iofiJicii iog,,oc«bg/ 

L, 0.5 t 1-0 3£-H?yii0;^#^^il C7D>Ci.73 = C2.S3>Ci.s:) 

= C2.73>C7.e3>C6D>C7.9X C2-53, C2- 93 0 . C7-93. C2.53 C2.93ic 

^ t- ^ 7 :»- i7 vgjo 0-m^-o< < . ar-&fco< i (ST 

K- (St^K^O 5 ti. 1.6-ZlE^^X*Hifemrt 

*'lg26bh.2>o 
I'/i Lfco 


L<S;b2)-i^aS*^:% i<l-. 1.6- 
-E}9!f4.-iiai!?7£?£m':Sii'±^E'/TL. iS 

l4lC.5-x5.iaT2 L-aiT01i)!i'lC|ai«|3£2 7x:l-i?7|g, 
V'ltiai^i£!^T.<0(5-Trt®?4^^ 1 4PcmSX-i,2> 5o TCX% 

— :73<0'<7-fe'y5!&^Tii!;-5^ttO/< i- 

o-<y.t'y®(C'®TS:^i4<0- ^ 

L. /£*.-. T^X-lt8ao7 1-.^^ 

j/i }. F"7x7-i>y®.JrJS0S5*'>. (><oit 2- 

7 hTy-6-- h p 7x7-1/ y” <0-5. X-^.-3X, 




• ^ i*! ' 


«■ 6 5 « 


^0CH3 


OCH3 /NO2 




*f&X-®5io 1- 4-y- )• p>7x7-iJy)4r fm.n] (OJ;5 

lc|!jh.i-c2lcT5)o 7c7iL. *»iii9« 

«ii^ h ’irSb-fo tfc. i-y 

I- +-y 7 X x-:?'/, 2-7 h T-y 7 X 7--y y. 1 -- h p 7 x7--:?y 
TiiO' 2-- h p7x7i>y%Ti^.5:i^ CiX C^X [6] 

i7')x-nhL. iai^,^<o(iiaii [°D ic^t#?-. tfciisefx 
yOy-fo 


2.1 Kf|cD^« 

8®<0 7h.^^y-i-p7x7--:;yo5t> i-yi- 
5t(l) iDAiii'K 2-7 V 4-yE)ft«.liBii:» 1C i 9 L7^o fc 
7c U [1.7] fc-iy-' [/ 8j ltt;iiS1^®^T57c«>tcBSlcj;,t' 
i-&/4!£L7co -2U lc.&^ft<OS4,.5„ jR^. i D-'tcS' 

■&(Sl?.f4oE{Si^7x-/yr i ygii, 7 p p-:?; 
I- P-<y*-yiSigr^ y y®2©Sloi7clijtMaSiic^;5S' 

t-ci-pT'g'/KLTCo WTicS^,-:>7x-7yT i y (UT-:>7x4 
/yr i y^ PhH 2»SS2-t5.) «0S4ft(°C) io-iu^x;^] 

(?^) ^r/TTo f; 




Y : H i /;ii 0CH> 


1) CCD^Si- ":(Tmii;«((:icM-f5>W3E(Sil4a)" ffi. 

2) fim(S5l3«}). t5lc S. *01®^. 
r. Qit. 1974, 1289. 


3) D. L. Vivian, /. Org. Chcm , 21, 824(1956). 

4) J. W. Williams, "Organic Syntheses", Coll. Vol. ni, p 

753(1955). 5 


1 
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Table 1 MeUing points, yields and elemental analyses ot the substituted phcnazincs 


Com|K)Uiul 

Position 

suhstitui 

of 

mp 

1 K Id 

Solvent"’ 

Elemental analyses'” (?p) 


OCII, 

NO; 

(• 

C) 

("p) 

C 

H 

N 

1 /.OJ 

1 

6 

204 

-205 

18 

E 

61.10 

37 41 

16.49 

1 /.7) 

1 

7 

254 

-255 

6 

E 

61.08 

3 44 

16.45 

I,/ SI 

1 

8 

191 

-192 

6 

E 

60. 96 

3.46 

16.77 

[/. 'M 

1 

9 

198 

-199 

2 

E 

61.13 

3.83 

16.33 

(.'.* '<1 

2 

6 

229 

-230*> 

9 

B 

60.95 

3 29 

16.42 

|C’.7J 

2 

7 

223 5 

-224 

2 

B 

61.12 

3.40 

16.45 

r. 2 .sj 

2 

8 

224 

—225 

2 

E 

61.26 

3 48 

16.58 

(9. .9) 

2 

9 

202 

-203 

3 

B 

61.17 

3.44 

16.34 

r«3 


I 

195.5 

-196. 5*> 






(73 


2 

225 5 

-226*> 







a) Kecrystaliization solvent : E =cthanol and B=bcnzcne. 

b) Calcd for C.jH.N'A : C 61.17?^, II 3 55?^, N 16 47^i. 

c) Melting point in the literature; (3 6‘] , 235 ~236°C (D. L. Vivian, J.Org.Chcm , 21, 824 
(1956)), (C 3 ; 195”C and (7 ) : 226°C (S Maffei, M Aymon, Cazi. Chim. Hal , 84, 667 
(1954)). 


2,6- > ^ 1 + >"2', 4'-^: - Y n PhH ; 227~228, C 52.38, H 
I 05, N 13 06. 2,6--> 1 + >-2',6'-v; - 1 Phil ; 189 — 

190, C 52 47, H 4 05. N 13 13. 2,5-:;.' 1 4- y -2',6’- ■> 

- h p Phil ; 133-133.5, C 52 41, II 4 23. N 13 19 tl 

I C„Hi,Nj0,-C-fc 9. t-C0,:iIT{ifi C52 66, 

II 4 10, N 13 16. 2,5--:>/ h O >-2',4'- > - I- n PhH; 

1.30-190 (188*1), 4-/ 1- =f-.>-2',4'--:; ^ Y p Phil: 139—140 
(141*1), 4-y Y ^y-2',6'--> - Y n PhH: 169-170(171-173*1). 

<- 8 ffio ^ Y ^'>-Y xf-:yyt2 

i'ico- Y y x'^iy yH-^h-^hA 
'-'H'^^Yy'^y 9SL. 

y P-v h 5 I- 4t:-f,?53 Lfco ol-Tc— f>ij 

j LT Cz 7) isio- (2.93 

l-yt P+>-7-- Ynyxi-i.^> (/ 7)‘i ; 1-y h 4^->-2,3-i7 
u E p ^ l.5g y-€ y 600 mf S) 

1. PbOj 30g i:m^X 30 ^RUA>|-i4>7co 
L, 'JyR‘0'<y-YiyX'i/c.^f-:-<^ty. 
lidiAlo S'JiC, 2,3-i>T 5 / - h p — y4i'y 1 5g irl^Si^Oml 
.'-.'fftS'l,, $ib»c^y4;y 80m/ < 9. co 

eox-c 2B#rr3*‘# i-tf 

■ )Stt.®^r7KX-2EI, 5?^ 7K!8ft;i-h V -?A/Kfe' 

(';X-2GI1. ■ov^X-‘f^it7£^)4•C/tiaL7;:<0■b. Y V y 

t i hiz. >\’i±ryi^-:y 

^bn^x.&-<) iFSiJb. fi}biT-t.i'<yx'y^i^^z: 

yyi- i 7 AlcaEL. iSWiciil£HJ7'2>5efe7li^ar<<;»9'<y-t'yi5r 
■'(UiT-C a-i- L fCo ?!) p -V h r 7 7 a - 

(iJ(|iriiat-Jy4fy:4rffll7.:) ic J; ^ T MSi L. -LSOKCiffiA* 
(f.73 150 mg (mp 254 -255'C). T35 

■->ft(07;y;5>0Si5(Sfc#(ll;iKu"u<O (7. S3 (ntp 191-192-C) >Jr 150 
"'S (Iffco 

2 z< h+>-9-- h 0 7 (2.9)’' = 2,5--::*^ Y +>-2', 

5) P. M. Nair, R. Srinivasan, K. Venkataraman, Tetra- 
hedron, II, 140(1960). 

6) A. M. Simonov, N. D. Vitkcvich, Zh. Obshch. Khim., 
29. 2404(1959) \Chcm. Abstr., 54, 9896 a (I960). 


G'-iy^ Y F^i>y i y 2g, •>:,.'7®i0t(ii)-7K?n4^ 2.2 

e fcJicElfeKfri 20g 250°C X- 20 Lfc €> 

t., 0 2mmHg oMBTFT'ff’ti LTtio ^ 

P 7 h 7- 7 7 - ic i 9 (,)|3 L/.;o $ b y-fc- yi‘ bWI^& L 

X nip 202-203-C Oji-iClf H^fenlO (2 9) ^ 50 mg m.io 
[7 73 i)'b 1.7-i;y l- + y7 : [7.73 eo 300 

mg 1C 7.5 m/ OftVSJi: 2 m/ <D HjOj (30^) 50°C X' 

30 lP7lU)i'<ifi t/co ;^C 25 m/ «rffi 

iPfliLTCo tPi&7iT-:y4r y-C'ttitll L. 

rifji'L. 7 Ate® L7co V -f 

e, mp 229-230"C ($)■«) O tSlft ^ /Co COB^ir. KOH 

0. 15g 20m/ <t7lc2.5m/ OS^iglC L/efi? 

icff;/nL, 16 rd)»n«, L /Co Sn^4>i:it b/cttK'iftP 

SHU (#bK/cXSSti^r7fcet, ^-P^h 

;/7 7 a -icj; oX)S0-<Ci»SI’SrfT/co/Co -^y-fe'y-C'MBgL, 

o 'f Lxn&BM\t 

10 mg :Jrf,^/Co (173°C) io-iO-' IR .7 'C 7 hyp 

(KBriS) ti l,7-i7y h+-7 7o,/-i7yosi.* (ScfeKli 174“C»l) 
do'JtU-' IR 7^i7 h yu’i 1C— & L/co 
2.2 SI 5e: 

'4i2)14<op&lilSffr"ii|cidfe L/c3/iSl^r3i]\,>, C:^&ic J; ., 
X'afi.^iza Xfziy'h. l£HnS?i(}<.hlc7rv4f L/c7yp i - (7 Alt 
'ilitiitL. er7lc^iOJ:iclsCl-1^.'A'3J37(t-^f L, “iJffiS" 
(WL/co /cio-. 'i1ii.i5.il(0!lB)£H-tyi'i6ri^clET-C 10 B^RaWi/c 

1, /cOt>. ’/:(LlZSE5{?-tr-C-fT/j: -0 /Co 

3 

3.1 EiS7x-^i;>*i<7)«ii;35S: 

■o^’ TX-jEEii.- 1 i 1C UC. 8 ffio 7 1- + -y Z. ). P 7 ^ 7- -7 y ® 

7) 11. Otoinasu, Chem Pharm. Bull , 4. 117(1956). 

8) A I Kiprianov, S. B Serebryanyi, V. P. Chernetskii, 
Dokl. .Akad. Nauk SSSR, 69, 651(1949) Chetn. Abstr., 
46. 4010(1952). 

9) IRDC * - K Na5238, 

10) H. Inoue, K. Noda, E. Imoto, Bull. Chem. Soc. Jap., 
27 . 332(1964). 
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a) i-.Yi-f X !>lw. ^^YYIlffiu,-'/' C„II./YO, i LX-'Jj 
r/fpic— tt-f 5 »d 

b) M‘ -i 7.-'yiO t:’— !> II ml, -‘£& (C,j- 

UoNjO, 255)c l-/< h 4-->v j: v'^il'C'li (M-1)' 

(M-29)' YjI-v'OIi-- - itli f/] 
H i- fi-j-oo t/-; 2->< l-4-->7x':^- 

ymx-lt (M-46)‘ -r 5i- VO f - i- JU“ - 1- p Ai 

A't H/c’ft]iiE[lc-J!(i-^.o 

c) 4'rJ^M‘D IR b ^>- (KBr y;-) tZ- )• r. J.',<0'J!ill2 

AVl2i*bit2> (1510~1545 t 1340~1380cm-')c 

d) NMR (CDCIj ifii(k) Icio-l'Tfi/Atli: >L^7fi 

St'p h VOj!.ir!.t?.^4'5tfl>7. 00 1C. ^ VO— 

f — ir 4 00~4. 25 ppm IC>7<'t‘o p h v 

Ot'— i’li [;] O-ti^ (4. 19 ppm) [3) 0%ii (4.00 

ppm) -tOfiVJ>'iii/!fli-iE:it<iLO^fi537'p h V 

<Ofi'{5>®llO 1/2 -C^io 

e) l«3l ib!!2lc7-f J; ^IC. 1- ifzii 2-^14^-V-hP7 
+ v)JjoiiTBlS‘05ft!Hiv.'< ? h .-u (-< v-u'vmift) li^ii'C 

[7] 4/cti C2) o%ily,p^'< 3 1- .>Mc)/tWi-:5o 

f ) = I- p 7 vJJio A'-:t-Y- v r^L- /< 7 / -/w-Ti: ft? it 

* >j 7 A•c^aBp.'^?) i - 1 p i,iA'.7 1- 

[/■73 i:mnc.!i&m'}-z.t 1.7-i:^ ^ y ^->y 

f-^o 

S) B j: 5 7 X i> vr,l H)kbOtX-H Smiles ?IOfc;(./.R 
i L cofiOtif.v.//./L’c: i-f 
i, -f-<r<oiga-ice-5i.V);cPjh., ^<0%/7iciiC/.r] iT' 
B LfcrMW' C7. s) i !H' c i ic/c 0 f ) i -7-C 

SaKsKfOteHii-oi^Tii, Bii-C'i'j))^LfcJJ)(jicii c) Id 

lH!!fi-C*?)o Attic J;-,t(,-)il£ L/C 1-7 l +-vSil^H.|c-oV'X 
li, {) t e)icii-</cJ;5icLt:iKfr}ti<7)-:>j<otfi}i^ira,£i- 
ictici liJcOJ; )lcLX-t'<-C07 y^y 


40 


u 

he 

_o 

3.5 


3.50 400 4 50 

Wavelength (nm) 

Fig. 1 Absorption spectra of C 7 ). (/■*')» 7), (/.SJ 

and (7-3) in benzene 

n) F. G. Holliman, R. A. W. Johnstone, B. j. Millard,/. 

Chem. Soc., (C), 1967. 2352. 

12) D. L. Vivian et al., /. Org Chem., 16, 1(1951) : 18, 
1065(1953) -.20. 797(1955) ; B. Cross, P. J. Williams, 
R. E. Woodall, /. Chem. Soc., (C), 1971, 2085. 




XjU 400 450 

Wavelength (nm) 

Fig. 2 Absorption spectra of (3), [3. O’), [2.7), [3.8) 
and [3 'I) in benzene 

^ F p 7 ^ -57 vo)>^ L/Co 

3.2 -FDS©SO0e 

jffi6f>”>(cj;?>i, o-r^u^-ju^y v'<y-eymo-y 
(^'at, 1530 cm‘* (fui^c) 05g4zii, 
xiiik'Fl (t's, 1350 cm-‘ ii;/f4) 0(Ei|yfC< Ib-tt 
l-'o j^ic nt- tfzit P-7 F p -< V-t' V® T: II V, OK 

1120 /J 751 Va, X O'il’V'o CO‘jr3(li- b P ?i t T /P i O* 
i(^fj'jtf]7r.(rjlildo(>Oi;3iiiJ]$HXV>?.0 I'i. W3i:ia4K: 
/LL/C7 F ^y- F P 7 x/'i7 Vgio IR F ■ 

-FpII;*! a'-(i (G-*/cli 9-(i) Kr><t ^as fOKlUl)'>S <• 
P, OV&)!yiif>'LLo L<3;3 Lo fl'-fi (7- 4 /cll 8-(4) ic 

- F Ptt*“ 0 < t OKte/ii Pa, o©)|3J; OiSiF'h co-4fHli, 

7x/-i>7rviO 6-;.V.4fc(l 9-(ilCO< i F PliliSSOHp^l^ 



l/Uti 1.500 13il0 

Wave number (cm"') 


Fig 3 IR absoiption spectra of [o'), [/ 0) and (3.6) 

in ClICl, ) 


13) “l4K{b'-¥^ffitc5 (T)", /L S (1966) p. 962 lo-f 


J; iF-r o31fflifil(. 
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Wave number (cm"') 

I-'ig 4 IR absorption spectra of (7], C-. 7} and [2. S) 

in CllClj 

h IXi'Z. C -Oi5»C7x 

■r yU‘Omm^-Tk - b ffiOiSlt 7 

■ri>vm<o^^mxo-fhx. C-N 

lai iia2ic?s-f i C/] 4/^ti C2D fc^hpJk 

jO-^7 b a'-{iLtzo< X >) i P'-aiCO 

: - b ^ ^ ^ -7^: L 

.'cV'(ii£f;io< C2.S] i C2-S} i <D7«-:7 b 7uv^Jt<$-f ;Sige 

i';'7:iH;fi077 b<0:>C2f?lciolfi''t- b p 

•'(i) a'-(ao- b pgiiti3]^BLx^'!t;;,'viL^^;?ifeicig':i< 

'ic-f 5.C 
3.3 
3 . 3.1 

".iio'ilirttfiS ( I ) i L7£t,>i ^^fcJSUtoFl'i'iErftMi ('<j) 
;<0>lf:4'3£tE®ifi (h) v>-fixOji^}.RP);ii7^:/p:£. 2 

'ii7,±(ipj^^ L. V}um6'^airxsi c 1 5.-i?«) 
■'-o ffi3;3?l!ll5ctT. 1900 ^i-7 7.<D-X!iU)T-C<0 ip 'tr3<2 icjir 
■'■'= ifc. Ip (/:/!- 7 7) i OlJilmi log Ip oc n log / 

''Jll'JfefiilllA’i; L, n <Ofi«ll 0 5-1.0 <om<MX$, 0 {-Ji 2), Z<T> 

h2izm^l^\z. %mL<o-X^i\x [7)>C/.73 = C2 S)> 
' ‘''■] = C2.7]>[7 ej>[e] oii!fi:c/h$ 

- e ccf'SiUllt [/.s], [2.C] iiltb (2 2) X-&0. I'-fii-t 

o’-(.y^ b piffi'afi. (UT b p (.<>.*: na, lets) -c^iofco 

'-eojtqiuiLorittA'bo^^o.iiTi'-b-'i'So ■tts.h-h, \)Q'- 
I- pRfef-^ (WT B '-- b p(^7i»a.iets) ojtiuaft a'- 
^ b pf(.to^ijjj([lc< b'<-Ct:#-b'o ii) 7 b +7lt'4r(l!!:>Joa 
■-vl’AtSi, 7 b +7i.l,^art7.77£i,'<)i5C< P,-:r^:0£1E«i 


Table 2 I’hotocurrcnt.s and n values of the substituted 
phenazincs 


Compound 

Photocurrent"' 
(pico A) 

n 

[/.Gj 

0. 1—0.05 

0.8 

C7.7] 

1-10 

1.0 

[7.S] 

0. 1-1 

0.8 

[7.9] 

Nondctcctable 

— 

C2.C] 

Nondcteclabic 

~ 

[2.7] 

0. 1~1 

0,7 

[2.S] 

1~10 

1.0 

[2.9] 

Nondetectable 

_ 

[C] 

0.1—0.05 

— 

[7] 

1000 

0.7 


a) W-lamp (1900 lux), Nj atmosphere, at room tempera- 
ture. 



Wavelength (nm) 

Fig. 5 Photocurrent and absorption spectra of [/.7) 
1 : Photocurrent (1300 V/cm), 2 : Absorption 



Fig. 6 Photocurrent and absorption spectra of C^-S) 
I : Photocurrent (1300 V/cm), 2 : Absorption 
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liflS K-fio icidL. [7.C] i '^i!- 

‘OHi rrc. ^ I- + 1- p i‘, i ■JWi-C#- o i A';.li 

i£o(it K<ol:!;ait? IJJ-.coX -ji~. ^ v =V-->i,',i: - 

/xofco trL^. (7] <0151-. 

1 5/i:<fc<74^<Oiii|jlCi)t'.-liii(ilt>l^^ </xofco ili''';11:i-<i|A1f^lt 
C7] <01 

ftty-ic-f ^,1 5(-;fli7ii4)o a'-- V Vilii-id:^ 

/-I 5I-- y p3ii>7 :t-#-s>v®i;^WiLjatv-'<ox- [7] <D15 
ib/rv>o %mULiX'h^ <tnZ, tZk. 

hh6o 

3.3.2 •■ 4y5ttt<03SJil?;ic-oi>-c, 3t'.U 


Lt .1.7., Of.liil-MS l-ZKi-o C<OMtC^<L/cjfiii(*Wl, I' 
7>«. • 7j (/I >|i £IIUJ j -|- (C jilt fr i'!t J>i I- "TH > t 1 Xfi 

L/.ii,<0 -e 4.^.0 [1.73, ["7] •ui-l.'''[2.83 

lil/lOU .".;y:',liMi('!!j<(/;T/.t3;4'>T<L/.:/^'.. [;.«] M6(i)t 

•.ui«i’|iiiil'^3 5<OJ4iifiir;)i:) icij's-fl 5l-g[ilii'6;Mi5(c:;ce-74:3t 
iliitifeAf- (520 nm) fj'Jflhh. ^’ClSH.^vj. L Ao -‘Olg'ja 
Ill'll 

3.3.3 ES©2JS ; t^A<0.X[1<0l^5(fC. 
|■■•C©X•'■llifllfIli!l^:in7©A■^iM■c^pU 0 tfliTLAo -©ttKll 
liil«{'CilI'<AiH ftl7 X -T- 17 vMOttl’i t |r9 i:X'&?>c, -f 
^a^ftE©a;Sl^■^(•'iiul-la(^:/x<, ^ 1 - '■> -\'-©SiSlli Mder ib"> 

(1973 ¥ 10 75, (-?30 3l/'>i0 

14) 11. Mcit-r, Z wiss. Phot., 53, 1(1958). 


Preparations of Methoxynitrophenazines and their Photoconductivities’ 

Akira Sucimoto, Kenji In'oue, Hiroo Indue and Eiji Imoto 
Department of Applied Cheinii,l t y , Coltcgc of Engineering, 

University of Osaka Prefecture , Sakai-sin 501 Japan 


Eight metho.xynitrophenazines (Table 1) hn\ ing a metho.\y group at 1 or 2 position and a 
nitro group at 6-, 7-, 8- or 9-position of the phenazine ring ([1.53, [1.73, [1-83, [1-53, 
[2. 53, [2. 73 , [2. S3 and [2. 93) are prepared and their photocurrents are measured by illuminat- 
ing the “surface-type” cell with a white light from a W-Iamp under a nitrogen atmosphere at 
room temperature. The position of the methox\ and nitro groups is determined by measuring 
the IR, UV, NMR and Mass spectra of the methoxynitrophenazines and by considering their 
methods of formation. The photocurrents of 1-nitrophenazine [53 and 2-nitrophenazine [73 
are compared with those of methoxynitrophenazines. The photocurrent (£p) increases with 
increase of the light intensity ( / ), thus satisfying log ip o: n log I. The n values are in the 
range of 0.5 to 1.0, as shown in Table 2. The magnitude of the photocurrents decreases by 
the order: [ 7 3 > [1- 73 = [2. 53 > [7- <S3 = [2. 73 > [1. 53 > [ 5 3 > [1- S»3, [2.53, [2.93. The 
compounds of [1.93, [2.53 and [2.93 show no observable photocurrent. When the nitro 
group IS located at ^-position of the phenazine ring, the photocurrent becomes larger owing 
to the electron-withdraw'ing property of the nitro group. On the other hand, the photocurrents 
of phenazines with the nitro group at a-position are extremely small. The photoconductivities 
of methoxynitrophenazines become lower in an atmosphere of air. 


t Studies on Organic Semiconductors. XIV. 



